INTRODUCTION
Post-parturient disorders in sows often lead to sow's lactation problems and the high pre-weaning mortality of their offspring. Piglet pre-weaning mortality mainly occurs during the first four days of life and the most critical period is the first 24 h after birth (Marchant et al., 2000) . In most cases, the death of the piglets during the early period of life is caused by inadequate colostrum intake, starvation and hypothermia. Inadequate colostrum intake relates to inadequate transfer of maternal immunity and body weight gain of the piglets during lactation period (Milligan et al., treatment around parturition needs to be investigated.
In Thailand, most of the lactating sows are housed in open-housing systems and heat stress is commonly seen. The outdoor temperature and relative humidity have a large impact on pig production in Thailand (Suriyasomboon et al., 2006; Tummaruk, 2010) . Common features of the tropical climate's effect on the sows' reproductive performance include a decreased conception rate, an increased embryonic loss and a prolonged weaning-to-first-service interval (Love et al., 1993; Peltoniemi et al., 1999; Tummaruk et al., 2000; Tummaruk et al., 2004) . The inferior reproductive performance of the sows in tropical climates is largely dependent on body weight and/or backfat loss during the lactation period (Tantasuparuk et al., 2001; Tummaruk et al., 2010) as well as postpartum illnesses. It has been suggested that a greater weight loss of the sows during the lactation period relates to a greater feed intake and weight gain during pregnancy (Einarsson and Rojkittikhun, 1993) . Because of heat stress, sows kept in tropical climates tend to have a relatively poor feed intake during lactation and have a high risk of fat and/or body weight loss. Thus, the backfat thickness of sows before farrowing should be carefully determined. The aim of the present study was to determine the evidence of postparturient disorders and backfat loss in sows during lactation in Thailand in relation to their backfat thickness before farrowing and postpartum intravenous supportive treatment.
MATERIAL AND METHODS

Animals
The study was conducted between May and August 2011 in a commercial swine herd in the eastern region of Thailand. In total, 70 LandraceYorkshire crossbred sows were included (mean parity number 1.81.3). The sows were classified according to parity number into parity 1 (n = 37), 2 (n = 23) and 3 to 8 (n = 10). The gilts and sows were housed in an open-housing system with equipment to reduce the impact of high ambient temperatures. During the study period, the average outdoor daily (24-h) minimum and maximum temperatures and the average relative humidity were 25.00.8C, 34.11.9C and 83.55.1%, respectively. The gilts and sows entered the farrowing house approximately one week before the expected farrowing date. They were kept in pens with a space allowance of 4.5 m 2 /sow. Gilts/sows were vaccinated against foot-and-mouth disease before farrowing and classical swine fever and porcine parvovirus after farrowing. Vaccination for Aujeszky's disease was performed in all gilts and sows every four months. During lactation, the gilts and sows were fed twice a day (about 5 to 6 kg of feed/d) with a ricecorn-soybean-chicken ration containing 18.0% crude protein, 3,250 kcal/kg metabolisable energy and 1.10% lysine. Each 1,000 kg of the feed contained corn (400 kg), cassava (100 kg), rice bran (170 kg), soybean (240 kg), chicken (40 kg), calcium/phosphorus (14 kg), salt (4 kg), rice bran oil (30 kg), methionine (0.3 kg) and other vitamins/mineral premixes (2.7 kg). The gilts were bred at >32 wks of age, at the second or later estrus and at a body weight of >130 kg. All insemination in the herds was carried out using a conventional artificial insemination (AI). At farrowing, the date of farrowing, the total number of piglets born/litter (TB), the number of piglet born alive per litter (BA), the percentage of stillborn piglets per litter and the percentage of mummified fetuses per litter were recorded. The duration of parturition of individual sow was also recorded. The duration of parturition was defined as the period from the first to the last piglets delivery. After weaning, the weaning-to-first service interval was also recorded.
Measurements of backfat thickness
Backfat thickness was measured using A-mode ultrasonography (Renco Lean-Meater  , Minneapolis, MN, USA) before farrowing and at weaning (25.51.4 d). Backfat thickness was measured at the level of the last rib at about 6 to 8 cm from the midline, on both sides of the sows (Tummaruk et al., 2007) . An average between the left and the right sides was calculated. Backfat loss in each sow was defined as the difference between backfat thickness at farrowing and at weaning. Relative backfat loss of each sow was defined as the backfat loss (mm) divided by backfat at farrowing and multiplied by 100. The relative loss of backfat was expressed as a percentage.
Classification of sows
According to the backfat thickness before farrowing, the sows were divided into three groups, i.e., 15.0 to 20.0 mm (n = 21), 20.5 to 25.0 mm (n = 35) and >25.0 mm (n = 14). Due to the postpartum medication, the sows were divided into two groups, i.e., control (n = 31) and treatment (n = 39). The control sows received antibiotics (Amoxycillin Clavulanic acid, Synulox DL-isoleucine and L-leucine) , vitamins (i.e., B1, B2, B12 and nicotinamide) and other ingredients (e.g., calcium, dextrose, magnesium, potassium, citric acid, etc.). The sows were also categorized according to the duration of parturition, i.e., 2 h (n = 37) and >2 h (n = 29).
Post-parturient disorders
The rectal temperature and the clinical signs of the postpartum sows including the presence of abnormal vaginal discharge, PDS, reduced appetite were determined at d 0, 1, 2 and 3 of parturition. Sows with a rectal temperature 39.5C were regarded as fever. Fever is a binomial trait defined as '0' when the sows had no fever and '1' when the sows had a fever. Abnormal vaginal discharge was defined according to the presence or absence of postpartum abnormal vaginal discharge (i.e., exudates or bloody discharge of dark grey to white). Abnormal vaginal discharge was defined as '1' when a certain amount of abnormal discharge (5 ml) was observed and '0' if abnormal discharge was absent or only a small amount of transudate (lochia) was seen. PDS was defined according to the presence or absence of the udder inflammation and/or agalactia. Inflammation is the reddening and swelling of the udders. If at least one udder had inflammation or agalactia, PDS was defined as '1' otherwise it was defined as '0'. Reduced appetite was defined as '0' if the sows had a good appetite (>80% of the daily feed provided eaten) and defined as '1' if the sows showed signs of reduced appetite (e.g., diminished feed intake to total anorexia (no feed eaten at all)) (Glock and Bilkei, 2005) . All parameters were determined in each sow at d 0, 1, 2 and 3 postpartum.
Statistical analysis
Statistical analyses were performed using SAS (SAS, 2002) . Descriptive statistics (means, standard deviations (SD) and ranges) and frequency tables were employed for all reproductive parameters. Multiple analysis of variance (ANOVA) was conducted to analyze continuous dependent variables including backfat at farrowing and at weaning, backfat loss, relative backfat loss and duration of parturition by using general linear model (GLM) procedure of SAS. The statistical models included the effect of parity number (1, 2 and 3), backfat at farrowing (15.0 to 20.0, 20.5 to 25.0 and >25.0 mm), duration of parturition (2 and >2 h) and the type of postpartum medication (control and treatment). Two way interactions among those factors were tested for significance but were omitted from the model due to insignificance. Least-squares means were obtained from each class of the factors and were compared using the least significant different test. Binomial traits including backfat loss class (10% and >10%), fever (0, 1), vaginal discharge (0, 1), PDS (0, 1) and reduced appetite (0, 1) at d 0, 1, 2 and 3 after parturition were analyzed using logistic regression under PROC GENMOD of SAS. The statistical models included the effect of parity number (1, 2 and 3), backfat at farrowing (15.0 to 20.0, 20.5 to 25.0 and >25.0 mm), duration of parturition (2 and >2 h) and the type of postpartum medication (control and treatment). Pairwise comparisons were conducted in each class of the factors and were compared using least significant difference test. p<0.05 was considered statistically significant.
RESULTS
Duration of parturition
Descriptive data on reproductive performance of postpartum sows are presented in Table 1 . On average, the duration of parturition was 117.247.3 min (range 28 to 383 min). The duration of parturition did not differ significantly among sows with a different backfat at farrowing (Table 2) . On average, the sows with a short duration of parturition (2 h) spent 85.27.8 min to complete the farrowing process, while those with a long duration of parturition (>2 h) spent 145.88.2 min completing farrowing process. TB tended to be higher in sows with a long duration of parturition than those with a short duration of parturition (11.5 vs 12.7 piglets/litter, p = 0.066). The duration of parturition did not differ significantly between sows treated with conventional medication and those treated with an intravenous amino acid compound supplementation (Table  3) .
Backfat thickness and backfat loss
Of all the sows (n = 70), backfat thickness was not determined at weaning in 4 sows, therefore only 66 sows were included in the analysis of backfat loss. On average, the backfat before farrowing was 22.43.9 mm (range 15.0 to 33.0) and the backfat at weaning was 19.92.9 mm (range 14.0 to 26.5). The mean backfat loss and the relative backfat loss of the sows during lactation period were 2.6 mm and 10.6%, respectively. Of these sows (n = 66), 7 Table 2 ). The percentage of sows losing backfat 21 to 30% during lactation was highest in sows entering the farrowing house with a backfat of >25.0 mm (Figure 1 ). On the other hand, up to 20% of the sows entering the farrowing house with a backfat of 15.0 to 20.0 mm did not lose any backfat during lactation and none of them lost more than 20% backfat during lactation (Figure 1 ). Postpartum medication did not influence backfat loss during lactation (p>0.05) ( Table 3 ). The backfat of sows before farrowing influenced the proportion of sows with a reduced appetite on d 1 postpartum (p<0.05). Sows with backfat of 15.0 to 20.0 mm before farrowing had a better appetite on d 1 postpartum than sows with backfat of 20.0 to 25.0 mm (p = 0.020). The backfat of sows before farrowing did not influence the incidence of fever, vaginal discharge and udder problems during the first three days postpartum (p>0.05).
The results revealed that the sows losing backfat >10% accounted for 43.9% (n = 29), and those losing backfat 10% accounted for 56.1% (n = 37). It was also found that the percentage of sows losing backfat >10% during lactation was higher in those with a backfat at farrowing of >25.0 mm than those with a backfat at farrowing of 15.0 to 20.0 mm (p = 0.008) (Table 2, Figure 1 ). Neither the duration of parturition nor postpartum medication influenced the backfat loss during lactation (p>0.05) ( Table  3) .
Postpartum supportive treatment
The percentage of sows with postpartum disorders including fever, reduced appetite, abnormal vaginal discharge and PDS at d 1 and 2 of parturition are presented in Table 4 and Figure 2 . The percentage of reduced appetite sows on day 1 (90.3% vs 71.8%, p = 0.018) and d 2 (61.3% vs 33.3%, p = 0.005) postpartum in the treatment group were lower than in the control group (Table 4) . Postpartum supportive treatment did not influence backfat loss and weaning-to-service interval (p>0.05).
Across the groups, 50 out of 70 sows (71.4%) had fever on d 1 postpartum and 47 out of 70 sows (67.1%) still had a 
DISCUSSION
During recent years, researchers have tried to investigate factors affecting the sow's ability to produce adequate milk for their offspring in order to enhance piglet growth and reduce the piglet pre-weaning mortality rate (Markowska-Daniel and Pomorska-Mol, 2010; Kemper and Gerjets, 2009; Papadopoulos et al., 2010) . In tropical climates, such studies have never been comprehensively undertaken. In tropical countries, it was well established that the reproductive performance of sows was inferior to the same breed being raised in Europe and North America (Tummaruk et al., 2000; Tummaruk et al., 2010) . The reason might be partly due to the fact that lactating sows may not receive enough feed intake during lactation period, especially during the first few days postpartum. In Thailand, most sows are kept in open housing systems and such a hot and humid climate may decrease feed intake and reduce the appetite of the sows. During the study period, the mean temperature during the daytime was as high as 34.11.9C with a mean relative humidity of 83.55.1%. This might have caused moderate to severe heat stress in some sows. Furthermore, the effect of such an extremely high relative humidity in Thailand on the reproductive performance of sows has also been comprehensively investigated in both gestating (Tummaruk et al., 2004; Tummaruk et al., 2010) and lactating sows (Suriyasomboon et al., 2006) . Previous study demonstrated that up to 0.8 TB was reduced when relative humidity was increased from 50% to 80% Tummaruk et al., 2010) . In the present study, a relatively high proportion of sows with reduced appetite during the first 2 d post-partum was noticed (i.e., up to 90% at d 1). It was found that intravenous supportive treatment with amino acid and vitamin compounds significantly reduced the proportion of sows with low appetite during the first 2 d postpartum. Furthermore, sows with a low backfat (i.e., 15.0 to 20.0 mm) at farrowing were able to maintain their backfat during lactation better than those with a high backfat at farrowing. This data indicates that, under hot and humid climates, the sows with a fairly low backfat at farrowing (i.e., 15.0 to 20.0 mm) may have a better appetite after farrowing than sows with a thicker backfat. In addition, intravenous supportive treatment of postpartum sows with amino acid compound might also help to improve the appetite of postpartum sows and subsequently minimize backfat loss during lactation. It is known that postpartum illnesses and/or low appetite in sows led to a number of postparturient disorders especially PDS or MMA. These abnormalities usually began within the first 24 h after farrowing as can be exemplified by several clinical symptoms, e.g., high fever, reduced appetite and the presence of abnormal vaginal discharge. It has been demonstrated that bacteria causing postparturient disorders mainly include Escherichia coli, Staphylococci and Streptococci Gerjets and Kemper, 2009 ). However, no significant difference in the isolated bacteria between healthy and diseased sows has been noted. This indicated that the development of clinical postparturient disorders and actual infection seemed to be largely dependent on individual resistance of individual sows . Although antibiotics seemed to be the most important treatment in postpartum sows, additional supportive treatment should also be considered. In the present study, both groups used the same antibiotics and antiinflammatory drugs. Hence, sows with and without the supplement of intravenous amino acid compound were compared. However, it should be noted that the supplement contained not only amino acids (e.g., tryptophan, arginine, L-cysteine, phenylalanine, lysine, etc.), but also vitamins (e.g., B12, B2, B1 and nicotinamide) and minerals (e.g., calcium, magnesium, potassium, etc.). These components are also important for postpartum sows. The present study demonstrated that the intravenous supportive treatment of postpartum sows with amino acids and vitamin compounds could positively enhance the healthiness of the sows as illustrated by a lower proportion of sows with reduced appetite during the first few days postpartum.
In conclusion, the backfat thickness of sows at farrowing influenced backfat loss during lactation under hot and humid climates. The intravenous supportive treatment of sows with amino acid compound improved the appetite of postpartum sows.
